Med. Sci. Sports Exerc., Vol. 47, No. 3, pp. 451-459, 2015. Purpose: This study aimed to determine the ability of a set of physical fitness tests to discriminate presence or absence of fibromyalgia in women. Methods: The sample comprised 487 women with fibromyalgia (52.1 T 8 yr) and 250 control women (49.3 T 9 yr). We assessed physical fitness using the arm curl, 30-s chair stand, handgrip strength, 8-ft up and go, 6-min walk, chair sit and reach, and the back scratch tests. The revised fibromyalgia impact questionnaire was used to assess fibromyalgia severity and symptomatology. Results: Patients with fibromyalgia performed worse than control women in all the fitness tests studied (all, P G 0.001). The receiver operating characteristic analysis showed that all the fitness tests were able to discriminate between presence and absence of fibromyalgia (all, P G 0.001). The area under the curve ranged from 0.708 to 0.910 (all, P G 0.001). Among the fitness tests studied, the arm curl test, followed by the 30-s chair-stand and handgrip strength tests, showed the highest capacity discriminating between the presence and absence of fibromyalgia. An arm curl test score of G20 repetitions was associated with increased odds of having fibromyalgia (odds ratio (OR), 35.6; 95% confidence interval, 12.6-101) in women age 35-44 yr. An arm curl test score of G16 repetitions was associated with increased odds of having fibromyalgia (OR, 23.7; 95% confidence interval, 10.3-54.0) in women age 35-44 yr. In the group of women age 55-65 yr, the highest OR was observed for the handgrip strength test and the odds of having fibromyalgia was 17 times greater than that in patients who performed less than 19 kg. Conclusions: The arm curl, 30-s chair stand, and handgrip strength tests powerfully discriminated women with fibromyalgia from healthy women. Identification of women who fail to meet the suggested standards can help to easily, quickly, and cheaply rule out the presence of the disease, especially in primary care settings.
F ibromyalgia is a complex multidimensional disorder with pain as its main symptom but with other relevant non-pain symptoms, such as fatigue, stiffness, memory and cognitive difficulties, among others (1, 32, 39 ). An equally important feature of fibromyalgia is low physical capacity and functionality, which limit the patients' daily activities and reduces their quality of life (25, 31) . The prevalence of comorbidities among patients with fibromyalgia is extremely high (38) , which increases the patients' needs for appropriate clinical management. This increases health care system use and implies high treatment consuming and economic burdens (21) . Therefore, fibromyalgia has become a recurring health condition with a high prevalence among females between the ages of 40 and 59 yr (25) .
Fibromyalgia is challenging to diagnose, especially in primary care settings (12, 17, 24) . Since the first diagnosis criteria, developed by the American Colleague of Rheumatology (ACR) in 1990 (which was mainly based on the identification of tender points) (39) , the diagnosis of fibromyalgia is still a dynamic process where different clinical, psychosocial, and functional assessments are implicated; (9, 17, 29, 32, 37, 40) . Indeed, as time has passed, several objections to the first ACR criteria were noted, highlighting the fact that tender points cannot be an objective assessment of whole bodily pain (2, 37) . Moreover, it became increasingly clear that the tender points count was rarely performed in primary care settings where most fibromyalgia diagnoses occurred and were oftentimes performed incorrectly (17) . Furthermore, digital palpation instead of algometry was the most widely used method among examiners (17) . Therefore, without an objective instrument, the application of equal pressure of 4 kg is doubtful (17, 29) . For this reason, in 2010, the ACR released new diagnostic criteria avoiding the requirement of tender point examination (37) . Therefore, various instruments and criteria are currently being used for fibromyalgia diagnosis and monitoring. Although fibromyalgia remains an integral part of rheumatology, it is not an exclusive rheumatic condition and spans a broad range of medical disciplines (18) .
In 2006, Mannerkorpi et al. (23) suggested that fitness testing (especially the handgrip strength and the 6-min walk tests) might complement the previously used tools employed in the clinical examination when planning treatment for patients with fibromyalgia. In 2007, Busch et al. (11) highlighted the importance of better characterization of physical fitness/ functional capacity levels of patients with fibromyalgia. Consequently, our group studied the usefulness of fitness testing for the assessment and monitoring of fibromyalgia (3, 6) and its relation with fibromyalgia severity and symptomatology (14, 15) . We concluded that worse functional capacity is associated to the fibromyalgia-related symptomatology (14, 15) and that the handgrip strength and the 30-s chair stand tests are useful complementary tools for the diagnosis and monitoring of the disease (3, 6) . However, we did not propose fitness cutoff points for different age groups. Because older age is associated with lower fitness levels (8), we hypothesize that the cutoff points might differ across age ranges.
Practitioners need practical tools for the correct diagnosis of fibromyalgia to complete the patient's overall health status and to test the effectiveness of specific treatments. Therefore, we have replicated our preliminary study (3, 6) with a larger sample size and with age-specific analyses to establish new cutoff points capable of enhancing the current diagnosis accuracy. Therefore, the present study aimed to determine the ability of a set of seven physical fitness tests to discriminate between the presence and absence of fibromyalgia in women of different ages.
MATERIALS AND METHODS

Study Sample and Design
Patients with fibromyalgia were recruited from different fibromyalgia associations via e-mail, letter, or telephone. We also recruited a representative group of control women and men with similar ages, sociodemographic characteristics, and demographic area via e-mail and internet advertisements to carry out appropriate comparisons between groups. All interested participants signed a written informed consent after receiving detailed information about the aims and study procedures. The inclusion criteria for fibromyalgia participants were as follows: 1) to be previously diagnosed by a rheumatologist (patients were asked to provide their medical records to confirm their previous diagnosis); 2) to meet the 1990 ACR fibromyalgia criteria-widespread pain for more than 3 months and pain e4 kgIcm j2 of pressure for 11 or more of 18 tender points (39); 3) not to have acute or terminal illness (such as cancer, stroke, recent cardiopathy, severe coronary disease, schizophrenia, or any other disabling injury), or severe dementia (mini mental state examination (MMSE) G10) (33); and 4) to meet age criteria, 35-65 yr old. The inclusion criteria for control women were as follows: 1) not to meet the 1990 ACR fibromyalgia criteria; 2) not to have acute, terminal illness, or severe dementia (MMSE G10) (33); and 3) to meet age criteria, 35-65 yr old. From an initial sample of 960 participants, the following subjects were excluded: 38 participants with fibromyalgia had not been previously diagnosed by a rheumatologist, one woman with fibromyalgia presented severe dementia, 101 participants with fibromyalgia did not meet the 1990 ACR criteria, whereas seven control participants met them. Finally, we decided to exclude 65 men (21 with fibromyalgia and 44 control men) from the present data analysis because of the small sample size of the recruited males with fibromyalgia. To ensure that all tests had the same statistical power, only those subjects who had valid data in all physical fitness tests were included in the analyses. Therefore, the final study sample was composed of 487 (52.1 T 8.0 yr) female patients with fibromyalgia versus 250 (49.3 T 9.9 yr) region-matched control women.
All the measurements were performed by the same trained research team to reduce interexaminer error. The present project was reviewed and approved by the ethics committee of the Hospital Virgen de las Nieves, Granada, Spain. Moreover, the present study has been conducted in conformance with the policy statement of the American College of Sports Medicine as published by Medicine and Science in Sports and Exercise.
Material and Procedures
Anthropometry and body composition. We used a portable eight-polar tactile-electrode impedanciometer (InBody R20; Biospace, Seoul, Korea) to measure body weight (kg), body fat (kg and %), and skeletal muscle mass (kg). Height (cm) was measured using a stadiometer (Seca 22, Hamburg, Germany). Body mass index (BMI) was calculated as weight (kg) divided by squared height (m educational status, current occupational status, and time since fibromyalgia diagnosis, among other questions. Participants received instructions on how to complete such selfadministered questionnaire. Smoking status and questions regarding pharmacology or the presence of other diseases were asked to all the participants by an examiner through an initial survey.
The MMSE. The Spanish version of the MMSE (33) was administered to participants confidentially by trained interviewers to assess cognitive function and severity of dementia. Five areas of cognitive functioning were assessed, as follows: orientation, immediate memory, attention/concentration, delayed recall, and language.
The modified 2010 ACR fibromyalgia diagnostic criteria. This questionnaire (36) is composed of two scales, as follows: 1) the widespread pain scale asking participants to grade whether (or not) they had pain or tenderness in the previous week in 19 body areas and 2) the symptom severity scale asking participants to indicate the severity of fatigue, trouble thinking or remembering, and waking up tired (unrefreshed) over the previous week. Patients were also asked to answer whether they had had pain or cramps in the lower abdomen, depression, or headache during the previous 6 months. The widespread pain index and the symptom severity scale were subsequently summed into an index called ''polysymptomatic distress scale'' (35) . We used the Spanish version, which has shown high sensitivity and specificity for fibromyalgia diagnosis (30) .
Tenderness. We assessed 18 tender points according to the 1990 ACR criteria for classification of fibromyalgia (39) using a standard pressure algometer (FPK 20; Wagner Instruments, Greenwich, CT). The mean of the two measurements at each tender point was used for the analysis. A tender point was scored positive when the patient noted pain at pressure e4 kgIcm
j2
. The total count of positive tender points (tender point count) was recorded for each participant. An algometer score was calculated as the sum of the minimum pain pressure values obtained for each tender point. The average score of two measurements for each tender point was used in the analysis.
Fibromyalgia impact. The Revised Fibromyalgia Impact Questionnaire (FIQR) (22) is a self-administered questionnaire composed of 21 individual questions with a rating scale of 0 to 10. These questions compose three different domains, as follows: function, overall impact and symptoms (ranging from 0 to 30, 0 to 20, and 0 to 50, respectively). The FIQR total score ranges from 0 to 100, with higher score indicating greater impact of the disease.
Physical fitness testing. The Functional Senior Fitness Test battery was used because it is relatively easy to administer, safe, and requires minimal equipment and space (27) . It has shown no ceiling and floor effects, which is a relevant aspect for this study because of the heterogeneity of patients with fibromyalgia (34) . Therefore, the tests used are feasible to perform in clinical and community settings. In addition, we also measured the handgrip strength test, which is commonly used in patients with fibromyalgia (13) . The main functional capacity components studied were as follows:
Lower body muscular strength. The ''30-s chair stand test'' involves counting the number of times within 30 s that an individual can rise to a full stand from a seated position with the back straight and the feet flat on the floor, without pushing off with the arms. The arms were crossed at the chest level (27) .
Upper body muscular strength. The handgrip strength was assessed using a hand dynamometer with adjustable grip (TKK 5101 Grip D; Takey, Tokyo, Japan). The subject continuously and gradually squeezes for at least 2 s using optimal grip-span, which was calculated using the formula by Ruiz-Ruiz et al. (28) , as follows: y = x/5 + 1.5; x being the hand size and y, the grip length. Each patient completed two attempts with each hand, with the arm fully extended, forming an angle of 30-with respect to the trunk (28) . The maximum score in kilograms for each hand was recorded, and the mean score of the left and right hands was used in the analyses. We also included the ''arm curl test,'' which measures the number of times that, with the person seated, a hand weight (2.3 kg for women) can be curled through full range of motion within 30 s (27) . Patients performed one trial with both hands, and the average was used in the analyses.
Lower body flexibility. In the ''chair sit and reach test,'' the patient seated with one leg extended, slowly bends forward, sliding the hands down the extended leg in an attempt to touch (or pass) the toes (27) . The number of centimeters short of reaching the toe (minus score) or reaching beyond it (plus score) was recorded. Two trials with each leg were performed, and the best value for each leg was recorded. The average of both legs was used in the analysis.
Upper body flexibility. The ''back scratch test,'' a measure of overall shoulder range of motion, involves measuring the distance between (or overlap of) the middle fingers behind the back with a ruler (27) . This test was assessed twice, alternately with both hands, and the best value was recorded. The average of both hands was used in the analysis.
Motor agility/dynamic balance. The ''8-ft up and go'' test'' consists of standing from a chair, walking 8 ft (2.44 m) to and around a cone, and returning to the chair in the shortest possible time (27) . The best time (s) of two trials was recorded and used in the analysis.
Aerobic endurance/cardiorespiratory fitness. This test was assessed by the ''6-min walk test.'' This test involves determining the maximum distance (m) that can be walked in 6 min along a 45.7-m rectangular course (27) .
Statistical Analysis
The comparisons between women with fibromyalgia and controls were performed using one-way ANCOVA after adjustment for age and BMI. We adjusted all the models for age and BMI because both are inversely related to fitness and fibromyalgia symptomatology (4, 5, 20) . The occupational and educational status and the intake of painkillers, stimulants, and antidepressants were further added as covariates to test their potential confounding effect on body composition and physical fitness. Differences in categorical variables were assessed with the chi-square test. The relations between all fitness tests and FIQR, the modified 2010 ACR fibromyalgia diagnostic criteria, and tenderness in patients with fibromyalgia were analyzed by partial correlations after adjustment for age and BMI.
We further categorized the sample by age-specific groups (women age 35-44, 45-54, and 55-65 yr old). The fitness test thresholds that best discriminated between presence and absence of fibromyalgia for the entire sample and for each age-specific group were determined using receiver operating characteristic (ROC) curve analysis (41) . To identify the best threshold, the distance between the perfect test and each sensitivity and one minus specificity pair was calculated, and then, the pair closest to one was chosen. We also calculated the area under the curve (AUC) and 95% confidence intervals (CI). The AUC represents the ability of the specific fitness test to correctly classify subjects as having versus not having fibromyalgia. The values of AUC range between 1 (perfect test) and 0.5 (worthless test). Binary logistic regression was used to further study the relation between fitness testing and presence/absence of fibromyalgia for the entire sample and for each age-specific group after adjustment for age and BMI. All the analyses were performed using the Statistical Package for Social Sciences (SPSS Statistics for Windows, version 20.0; IBM, Armonk, NY), and the level of significance was set at P G 0.05.
RESULTS
Sociodemographic and clinical characteristics of the study sample by groups are presented in Table 1 . No differences on marital status and smoking status were observed between groups. Age, tender point count, FIQR, educational status, and current occupational status differed between groups (all, P G 0.001). Regarding medication, patients with fibromyalgia consumed more painkillers, laxatives, antidepressants, and stimulants in the last 2 wk than the control group (all, P G 0.001).
Anthropometric and fitness characteristics of the study sample by presence/absence of fibromyalgia after adjustment for age are shown in Table 2 . BMI, waist circumference, and fat percentage were higher, whereas height was lower in the group with fibromyalgia compared with that in the control group (all, P G 0.001). The fibromyalgia group performed worse in all the fitness tests compared with their healthy peers (all, P G 0.001). After further adjustment for age, educational status, occupational status, BMI, and medication, the results remained unchanged (all, P G 0.001).
Partial correlations between fitness testing and the FIQR, the modified 2010 ACR fibromyalgia diagnostic criteria, and tenderness among patients with fibromyalgia are shown in Table 3 . Most fitness tests were inversely correlated with the FIQR total score, the modified 2010 ACR fibromyalgia diagnostic criteria, and all the FIQR dimensions (except for the tenderness level). The 30-s chair stand and the arm curl tests were the most correlated with the FIQR total score and the FIQR dimensions, the Widespread Pain Index, the Symptom Severity, and the Polysymptomatic Distress Scale. The arm curl test, followed by the 30-s chair stand, the chair sit and reach, and the handgrip strength were those more strongly associated to the tender point count and the algometer score (all, P G 0.001). Table 4 shows the capacity of each fitness test to discriminate between presence and absence of fibromyalgia. The ROC analysis showed that all the studied fitness tests were able to discriminate between presence and absence of fibromyalgia for the entire sample and for age-specific groups. The AUC for the whole study sample ranged from 0.741 to 0.893. The age-specific analyses revealed an AUC ranging from 0.793 to 0.910 for women age 35-44 yr, from 0.726 to 0.901 for women age 45-54 yr, and from 0.708 to 0.846 for women age 55-65 yr.
The arm curl, followed by the 30-s chair stand and the handgrip strength tests, showed the highest capacity to discriminate presence or absence of fibromyalgia for the entire Table 5 shows the cutoff points, odds ratios (OR), and 95% CI of the physical fitness tests to identifying fibromyalgia presence or absence after adjusting for age and BMI. The arm curl and 30-s chair stand tests showed the highest ability to discriminate fibromyalgia presence or absence. The optimal cutoff point to discriminate between fibromyalgia presence and absence with the arm curl test in women age 35-44 yr was G20 repetitions. An arm curl test G20 repetitions was associated with increased odds of having fibromyalgia (OR, 35.6; 95% CI, 12.6-101) in women age 35-44 yr. The optimal cutoff point to discriminate between fibromyalgia presence and absence with the 30-s chair stand test in women age 35-44 yr was G13 repetitions. A 30-s chair stand test G13 repetitions was associated with increased odds of having fibromyalgia (OR, 22.0; 95% CI, 7.6-63.8) in women age 35-44 yr. The optimal cutoff point to discriminate between presence and absence of fibromyalgia for the arm curl test in women age 45-54 yr was G16 repetitions. An arm curl test G16 repetitions was associated with increased odds of having fibromyalgia (OR, 23.7; 95% CI, 10.3-54.0) in women age 45-54 yr. The optimal cut-off to discriminate between presence and absence of fibromyalgia for the 30-s chair stand test in women age 45-54 yr was G12 repetitions. A 30-s chair stand test G12 repetitions was associated with increased odds of having fibromyalgia (OR, 19.9; 95% CI, 9.4-42.1) in women age 45-54 yr. In the group of women age 55-65 yr, the higher OR values were observed for the handgrip strength test. A handgrip 
DISCUSSION
The main findings of the present study indicate that fitness testing is a powerful tool to discriminate between presence and absence of fibromyalgia in women regardless of the age range of the women. These results support our previous findings and highlight the importance of implementing fitness testing as a complementary tool for the diagnosis and monitoring of fibromyalgia (3, 6) . The arm curl, 30-s chair stand, and handgrip strength tests were those that more potently discriminated women with fibromyalgia from healthy women. An arm curl test score of G20 repetitions was associated with 36 times greater odds of having fibromyalgia in women age [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] yr. An arm curl test score G16 repetitions was associated with 24 times greater odds of having fibromyalgia in women age 45-54 yr. In the group of women age 55-65 yr, the highest OR values were observed for the handgrip strength test. The odds of having fibromyalgia was 17 times greater in those patients who performed G19 kg. In agreement with previous studies from our group (3,6), we recommend the use of fitness testing in clinical setting as a quick and complementary tool for fibromyalgia diagnosis.
As expected, we observed patients with fibromyalgia to have lower functional capacity than healthy women in all the studied physical fitness tests. Therefore, we confirm that physical fitness is clearly decreased in people with fibromyalgia compared with that in their age-matched healthy peers (14, 23, 31) and is similar to that in healthy older adults (14, 26) . Hence, patients with fibromyalgia have impaired functional capacity with high risk of disability and difficulties on doing tasks associated with staying physically independent (26) . Patients with chronic pain reduce their physical activity and thus display a deconditioned fitness status (10, 14) . Indeed, in the recent study by Bjornsdottir et al. (10) , the authors studied the consequences of chronic pain in 5906 Icelanders age 18-79 yr reporting chronic low back pain, chronic neck symptoms, and/or fibromyalgia, with the aim of analyzing the global burden imposed by chronic pain conditions. Several symptoms and functional limitations in daily life were strongly associated with chronic pain, including deficient energy and muscular discomfort, physical mobility limitations, lifting groceries, climbing stairs, and stooping (10) . The authors also found that women, but not men, with chronic pain tended to refrain from physical activity (10) .
Pain is the more predominant symptom in fibromyalgia and can be on the basis of the lower functional capacity observed (10, 14) . Our group previously examined the association between pain and functional capacity levels in a smaller sample of similar age and region (14) . We observed inverse association of tender point count with the 30-s chair stand and the distance covered in the 6-min walk tests and positive association of the algometer score with the 30-s chair stand, the 6-min walk, and the back scratch tests. However, we did not assess the arm curl test and we found that weight status seems to play a role in these associations. This is the reason why all the analysis performed in the present study related to fitness High fitness was used as reference.
a were adjusted for BMI. Our results concur with these studies, suggesting that the higher the muscle strength, the lower the pain and symptomatology reported (7, 19) . Hooten et al. (19) found that higher knee extensor isometric and isokinetic strength was associated with lower pressure pain threshold. Similarly, Assump0ão et al. (7) observed that muscle strength (knee and elbow extension) was related to pain threshold and pain on a visual analog scale. However, the association of aerobic fitness with pain and symptomatology in women with fibromyalgia is not clear, with some studies reporting a certain degree of association (14, 15) , while others reporting lack of relation (19) . Our first study analyzing the use of physical fitness testing for the diagnosis and monitoring of fibromyalgia was solely performed, assessing the handgrip strength test in 81 female patients with fibromyalgia and 44 control women (6) . We observed that a score lower than 23 kg was associated with 34 times higher odds of having fibromyalgia after adjustment for age (6) . In the present study, this association was lower but we have included higher sample size and further adjusted for age, BMI, and medication and, thus, gained in accuracy. In our subsequent study (3), the sample comprised 94 female patients with fibromyalgia and 66 healthy controls. That time, we assessed the same physical fitness tests battery than in the present study, except for the inclusion of the arm curl test and the exclusion of the 30-s blind flamingo test (static balance) this time. We observed that all fitness tests, except the back scratch test, were able to discriminate between presence and absence of fibromyalgia (3) . We found that the 30-s chair stand test showed the highest ability to discriminate presence and absence of fibromyalgia (we did not assess the arm curl test) (3) . A chair stand test lower than 10 repetitions was then associated with 52 times higher odds of having fibromyalgia, whereas in the present study, we have modified the cutoff up to G12 repetitions for the entire sample size. This time, we have also proposed a cutoff point G13 for women age 35-44 yr and G11 for women age 55-65 yr. Therefore, the 30-s chair stands test showed remarkable discriminative capacity to identify fibromyalgia presence (now being the second proposed test). Indeed, the arm curl, the 30-s chair stand, and the handgrip strength tests, which measure muscle strength, seem to be the most discriminative fitness tests to establish fibromyalgia presence or absence.
As recently shown, patients with fibromyalgia might not necessarily fulfill the tender point criteria to be diagnosed (9, 37) , which concurs with our proposal of including new clinical tools for the diagnosis of fibromyalgia. In fact, in an attempt to avoid the requirement of the tender point examination, the ACR released new diagnostic criteria in 2010 (37), which is gaining widespread acceptance. Recently, a study displayed that the combination of the 1990 criteria and the modified 2010 ACR criteria showed higher sensitivity and specificity for fibromyalgia diagnosis than the 1990 or the modified 2010 ACR criteria independently (30) . Because of the unknown etiology of fibromyalgia, there is not a gold standard instrument for its diagnosis. Consequently, the study by Segura-Jimenez et al. (30) showed that the use of different validated diagnostic tools together might enhance the accuracy of fibromyalgia diagnosis. This highlights the need for additional diagnostic tools in fibromyalgia. In this context, fitness testing assessment might improve the diagnostic accuracy of fibromyalgia syndrome and supplement current diagnostic tools, which in turn might also help identify more heterogeneous subgroups of patients (e.g., those fulfilling only ACR 1990 or ACR 2010 or both criteria). In the present study, we found positive relation between better fitness tests scores and lower global score of FIQR, FIQR dimensions, and the modified 2010 ACR criteria. Furthermore, most of the studied tests were also correlated with tender point count and algometer score, which reinforces the use of fitness testing instead of the classical, and more complicated, tender point assessment (17) .
Fatigue has been shown as the second most reported symptom in fibromyalgia (32) . We have observed the highest correlations between FIQR energy rating/fatigue and fitness testing thorough the 30-s chair stand test (lower body muscle strength), followed by the arm curl test (upper body muscle strength), which strengthen the idea that the muscle strength tests proposed in the present study are also sensitive to other important fibromyalgia's key symptoms.
Some limitations need to be mentioned. First, the male sample size was too small to perform the present statistical approach and most of the statistical analysis tests would not be powerful to detect significant effects (i.e., partial correlations, AUC and ROC analysis, binary logistic regression analysis, and of course classifications by age groups), so this study was carried out only in women, and future studies should replicate this analysis in larger samples in men with fibromyalgia. Moreover, because physical fitness levels clearly differ between genders, we could not merge both groups. Second, the higher pain observed in the participants with lower fitness levels could have been influenced by the fear of pain phenomena (16) . Third, we have not objectively assessed physical activity levels among the sample. Finally, in the same way that tender points and the new 2010 diagnosis criteria may erroneously classify people with fibromyalgia when they are healthy, fitness testing can also make that error, classifying a healthy person with little fitness as a person with fibromyalgia. Therefore, the proposed tests should be used just as additional tools for the diagnosis and not as the only sources of criteria. On the other hand, compared with previous literature, the present study involved a large and representative sample (almost 500 female patients with fibromyalgia and 250 age-matched control women from the same geographical area). Furthermore, this study examined a complete range of functional capacity parameters in a single report, which allowed us to make comparisons between fitness tests. Finally, because of the high sample size recruited in the present replication study, we could further establish age-specific fitness cutoff points (i.e., for women age 35-44, 45-54, and 55-65 yr old).
Clinical Implications
The present study has several clinical implications to highlight. These results reinforce our previous hypothesis that physical fitness could be set as a complementary tool for the diagnosis and monitoring of fibromyalgia in clinical settings. The high capacity of the proposed fitness tests to discriminate between presence and absence of fibromyalgia and the fact that they are inexpensive and easily accessible facilitate the inclusion of fitness testing as a complementary fibromyalgia diagnostic tool. This, in turn, might also assist the clinician in targeting treatment. Particularly, the arm curl and the 30-s chair stand tests have great potential in a clinical setting for several reasons: First, a dumbbell or a chair and a stopwatch are all the equipment needed to perform them, so they are extremely cheap. Second, the time needed to perform these tests is just 30 s (2-3 min in total), which is a fundamental issue for clinicians who are usually under time constraints. Third, other fitness tests, such as the 6-min walk test, require larger spaces, whereas the arm curl and the 30-s chair stand tests can be performed in any room without any special requirement. Fourth, the procedures for these tests are simple and do not require any particular training. In addition to these tests, we suggest the use of the handgrip strength test for women age 55-65 yr old (but a hand dynamometer is required).
CONCLUSIONS
We observed that physical fitness in general, and particularly the arm curl and the 30-s chair stand tests, powerfully discriminates the presence or absence of fibromyalgia in women. We found other tests able to discriminate between presence and absence of fibromyalgia; and on the basis of the results, we also suggest the use of the handgrip strength test for more thorough evaluation, mainly among women age 55-65 yr old. Fitness testing can serve as a complement to the current fibromyalgia diagnosis criteria to achieve better discrimination between healthy status and fibromyalgia presence. Identification of women who fail to meet the proposed cutoff points can help to easily, quickly, and cheaply discriminate and rule out the presence of the disease, especially in primary care settings.
